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THERMAL MANAGEMENT WITH FILLED POLYMERIC POLISHING PADS AND 
APPLICATIONS THEREFOR 

TECHNICAL FIELD OF THE INVENTION 

CROSS-REFERENCE TO PROVISIONAL APPLICATION 
[0001] This application claims the benefit of U.S. Provisional 
Application 60/295,315 entitled, "A METHOD OF ALTERING PROPERTIES 
OF A POLISHING PAD AND SPECIFIC APPLICATIONS THEREFOR," to Yaw S. 
Obeng and Edward M. Yokley, filed on June 1, 2001; and U.S. 
Provisional Application GO/304,375 eniiLied, "A METHOD OF ALTERING 
PROPERTIES OF A THERMOPLASTIC FOAM POLISHING PAD AND SPECIFIC 
APPLICATIONS THEREFOR," to Yaw S. Obeng and Edward M. Yokley, filed 
on July 10, 2001, which are commonly assigned with the present 
invention and incorporated herein by reference as if reproduced 
herein in its entirety. 

TECHNICAL FIELD OF THE INVENTION 
[0002] The present invention is directed, to polishing pads used 
for creating a smooth, ultra-flat surface on such items as glass, 
semiconductors, dielectric/metal composites, magnetic mass storage 
media and integrated circuits. More specifically, the present 
invention relates to the transformation of thermal conductive 
properties to create more suitable polishing pads. 
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BACKGROUND OF THE INVENTION 

[0003] Chemical-mechanical polishing (CMP) is used increasingly 
as a planarizing technique in the manufacture of VLSI integrated 
circuits. Although it has the potential for planarizing a variety 
of materials in IC processing, CMP is used most widely for 
planarizing metallizied layers and interlevel dielectrics on 
semiconductor wafers, and for planarizing substrates for shallow 
trench isolation. 

[0004] There are three critical consumable components in the CMP 
process. The first is the abrasive liquid slurry. The abrasive 
liquid slurry's composition must be altered, and special 
formulations must be produced for each different substrate being 
polished. For example, some substrates require a high pH to be 
activated for polishing, while other substrates need a more acidic 
environment. Still other substrates respond best to silica 
abrasives, while others require alumina or titanium abrasive 
particles. The second critical consumable component in the CMP 
process is the polishing pad. It must be very flat, uniform across 
its entire surface, and resistant to the chemical nature of the 
slurry and have the right combination of stiffness and 
compressibility to minimize effects like dishing and erosion. A 
third critical consumable component in the CMP process is the 
carrier film. The carrier film attached the wafer to its rotating 
holder must have an adequate flatness, be uniform in its thickness, 
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have adhesive properties that will hold it tightly to the carrier 
but not too tightly to the wafer, and be immune to the chemical 
environment in which it works. 

[0005] During conventional CMP of metal stacks, an oxidant is 
used to convert the top metal to metal oxides. These metal oxides 
are subsequently abraded in situ with harder metal oxide abrasives. 
The oxidation of the top metal is invariably an exothermic process, 
which leads to enhanced process temperatures. Thus, in addition to 
the heat from the frictiona.] forces inherent in CMP, heat is also 
generated from the oxidation of the metallic film. 
[0006] During metal CMP, areas dense in features (i.e., 
alignment marks) tend to erode at a faster rate than areas with 
sparse distributions. This uncontrollable erosion of the metals 
forming the alignment marks is commonly referred to as oxide 
erosion. Additionally, manufacturers have observed that oxide 
erosion in dense arrays increase dramatically as batch sizes are 
increased. 

[0007] As noted above, heat is a byproduct of the oxidation 
process. Increased temperatures affect the mechanical properties 
of the metal oxide film by making films easier to abrade. But the 
resulting enhanced abrasion rate results in recessed metal plugs 
that are separated by thin oxide walls that rapidly collapse with 
polishing, thereby leading to oxide erosion. It has been found 
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that a reduction in temperature reduces the solubility of by- 
products, which correspondingly reduces the oxide erosion. 
[0008] Based on observations of variations in polishing rates it 
was concluded that the polishing rate differential across a wafer 
was primarily due to temperature variations across the wafer during 
the polishing operation. These temperature variations may result 
from: 1) non-uniformities in the heat transfer characteristics of 
the wafer carrier, 2) accelerated chemical reactions due to non- 
uniform reactant concentrations, 3) non-uniform heating of the 
slurry, or 4) non-uniform heating of the wafer itself due to 
differences in the amount and duration of friction generated 
between different parts of the wafer being polished. These effects 
do not necessarily have a pattern, although isotherms may develop 
in a circular pattern due to the rotation of the wafer. In such 
instances, the temperature gradients therefore typically have a 
radial pattern. 

[0009] Several approaches have been proposed to address these 
deficiencies in the art. Tight temperature control of the polishing 
platen has been proposed as a means to control excessive heating. 
However, this does not address or resolve problems due to 
temperature variations across the surface of the substrate during 
polishing. Moreover, the polishing pad is typically a layered 
polymer materials with layers having different hardness, depending 
on the CMP process being used, and the material being removed from 
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the wafer. And, because these pads are thermally insulating, they 
do not efficiently conduct away the unwanted heat from the process, 
even when the polishing platen is cooled. 

[0010] An alternative approach is to use a temperature 
controlled wafer carrier for CMP. The wafer carrier comprises a 
polishing head having a circular recess with cooling coils embedded 
in the polishing head situated close to the recess. The coils allow 
coolant to circulate through the wafer carrier. This reduces 
temperature gradients by providing local temperature control means 
in the head of the wafer carrier. 

[0011] Another approach is to planarize a surface on a 
semiconductor wafer containing metal with reduced temperature 
slurries. This provides a method in which the rate of oxidation is 
reduced to inhibit uncontrolled oxide formation. The reduced slurry 
temperature also reduces the solubility of the process by-products 
in the slurry thus passivating dielectric surfaces against erosion. 
[0012] Yet another approach involves modifying the surface of 
CMP pads materials to improve the wetability of the pad surface and 
the adhesion of surface coatings, thereby increasing the 
application performance of these materials. Plasma treatment of 
polishing pad materials is one means to f unctionalize and thereby 
modify polishing pad surfaces. However, the f unctionalization of 
pad surfaces by plasma treatment is subject to post-treatment 
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surface energy hysteresis and the spontaneous return to low surface 
energy conditions after a short period. 

[0013] Not withstanding the foregoing attempts at thermal 
management, the problem of effective thermal management still 
persists in the art. Accordingly, what is needed in the art are 
materials and methods for controlled and predictable thermal 
management and the dissipation of heat generated from the friction 
and chemical events inherent in the polishing process. 
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SUMMARY OF THE INVENTION 

[0014] To address the deficiencies of the prior art, the present 
invention, in one embodiment, provides a heat conductive polishing 
pad for chemical-mechanical polishing. The pad comprises a 
polishing body including a thermoconductive polymer having a 
substrate with filler particles contained therein. The filler 
particles contain a Group II salt. 

[0015] In another embodiment- the present invention provides a 
method for preparing a heat conductive plastic polishing pad for 
chemical-mechanical polishing. The method comprises providing a 
substrate, blending filler particles containing a Group II salt 
into the substrate to thereby produce a thermoconductive polymer. 
The method further includes forming a polishing body from the 
thermoconductive polymer suitable for polishing a semiconductor 
wafer or integrated circuit. 

[0016] Yet another embodiment provides a polishing apparatus. 
The apparatus comprises a mechanically driven carrier head, a 
polishing platen and a polishing pad attached to the polishing 
platen. The carrier head is positionable against the polishing 
platen to impart a polishing force against the polishing platen. 
The polishing pad includes a polishing body comprising a 
thermoconductive polymer having a substrate with filler particles 
containing a Group II salt as described above. 
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[0017] The foregoing has outlined preferred and alternative 
features of the present invention so that those skilled in the art 
may better understand the detailed description of the invention 
that follows. Additional features of the invention will be 
described hereinafter that form the subject of the claims of the 
invention. Those skilled in the art should appreciate that they 
can readily use the disclosed conception and specific embodiment as 
a basis for designing or modifying other structures for carrying 
out the same purposes of the present invention. Those skilled in 
the art should also realize that such equivalent constructions do 
not depart from the spirit and scope of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0018] For a more complete understanding of the invention, 
reference is now made to the following descriptions taken in 
conjunction with the accompanying drawing, in which: 
[0019] FIGURE 1 illustrates a method for preparing a heat 
conductive polishing pad according to the present invention; and 
[0020] FIGURE 2 illustrates a polishing apparatus, including a 
polishing pad fabricated using a thermucunduct ive polymer made 
according to the present invention. 
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DETAILED DESCRIPTION 



[0021] Although heat conductive materials have been incorporated 
into polymers, no applications have been previously contemplated 
for CMP or related technologies. Thus, one embodiment of the 
present invention provides a heat conductive polishing pad for CMP 
applications. The pad comprises a polishing body including a 
thermoconductive polymer having a substrate with filler particles. 
The filler particles, containing a Group II salt, are incorporated 
within the substrate. For example, a Group II salt may be any 
cationic form of an element included in Group II of the Periodic 
Table, for example, Magnesium (II) , associated with any compatible 
anion, for example, Oxide. Because the pads of the present 
invention have higher thermal conductivity as compared to 
conventional polishing pads, there is improved dissipation of heat 
generated from the friction and exothermic chemical events inherent 
in the polishing process. Moreover, the selective incorporation of 
certain types, amounts, shapes and sizes of the filler particles 
may be used to control thermal management during polishing. 
[0022] In one preferred embodiment, the polishing body further 
includes a base pad and the thermoconductive polymer forms a 
polishing surface located over the base pad. For example, the 
thermoconductive polymer should have a thermal conductivity of 
greater than about 1 Watt m" 1 K" 1 , preferably greater than about 5 
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Watts m" 1 K" 1 , and most preferably greater than about 15 Watts irf 1 K" 1 
to about 20 Watts rrT 1 K" 1 . In addition to having high thermal 
conductivity, to avoid deleterious effects on the function of 
transistors or other electrical components located on a 
semiconductor wafer to be polished, such as short circuits, the 
polishing body also should be electrically neutral or 
nonconducting. For example, the thermoconductive polymer should 
have an electrical volume resistivity of greater than about 1 x 10 15 
ohm cm" 3 at 25 °C, preferably greater than about 5 x 10 15 ohm cm" 3 at 
25°C. Additionally, in certain preferred embodiments, the 
thermoconductive polymer is stable in the pH range of about 2 to 
about 12. The term stable as used herein means that the 
thermoconductive polymer, when incorporated into a polishing 
device, does not show visual signs of decomposing in the CMP 
slurry, nor fray or fragment during use. Additionally, the 
thermoconductive polymers are not subject to piezochromic effects. 
Thus, pressure loads associated with CMP do not substantially 
affect the polymer's thermoconductive properties. Such pressure 
loads, for example, may range from about 0.1 psi to about 50 psi, 
preferably about 0.5 to about 10 psi, more preferably about 1 psi 
to about 8 psi. 

[0023] The substrate may be any polymer used in polishing pads 
for CMP applications, and compatible with the incorporation of 
filler particles throughout. For example, in certain preferred 
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embodiments the substrate may be composed of polyurethane, 
polyolefin or polyvinyl ester. Alternative embodiments of the 
substrate may be, for example, polyurea, polycarbonate, aliphatic 
polyketone, polysulfone, aromatic polyketone, 6,6 nylon, 6,12 nylon 
or polyamide. In other embodiments, the substrate may be 
thermoplastic rubber or melt-processible rubber. However, 
embodiments where the substrate is composed of closed-cell 
polypropylene, polyethylene, crosslinked polyethylene, ethylene 
vinyl acetate, or polyvinylacetate are also within the scope of 
the present invention. 

[0024] In other alternative embodiments of the present 
invention, the surface of the thermoconductive polymer incorporated 
into the polishing body produced as described above may be further 
modified to improve the selectivity and performance of polishing 
pads formed therefrom. For example, an embodiment comprising a 
thermoplastic foam substrate, comprising the above described 
thermoconductive polymer, may have a modified surface and a grafted 
surface on the modified surface. This polymer is produced, for 
example, by subjecting the thermoplastic foam substrate to a first 
plasma treatment to produce a modified surface. The methods and 
processes for producing such modified surface are more fully 
described in U.S. Provisional Application 60/295,315, which is 
incorporated herein by reference. 

[0025] The excited state sites generated by exposing 
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thermoconductive polymers, such as thermoplastic foam polymers, to 
the initial plasma reactant are thought to provide an attractive 
base on which to selectively graft numerous inorganic and organic 
precursor materials. This allows the grafting of various 
functional groups, or grafted compounds, onto the thermoconductive 
polymer's modified surface in a second plasma treatment. Such 
surface modified polymers of the present invention may thus have 
enhanced selectivity for certain CMP applications. 
[0026] Alternatively, such materials may also be incorporated 

throughout the thermoconductive polymer incorporated into the 
polishing body, by dissolving the precursor in a supercritical 
fluid, as further described below. Such thermoconductive 
thermoplastic foam polymers based polishing bodies may thus contain 
grafted functional groups that change the nanoscale morphology of 
a pad surface, while leaving the bulk properties of the 
supercritical fluid treated thermoconductive polymer relatively 
intact, or modified by additional processes as described below. 
[0027] One group of grafted compounds may include oxygen- 
containing organometallic reactants that incorporate an inorganic 
metal oxide throughout the thermoconductive polymer. In such 
embodiments, the precursors typically include a transition metal, 
such as titanium, manganese, or tantalum. However, any metal 
element capable of forming an oxygen containing organometallic 
compound, being dissolved in a supercritical fluid and capable of 
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being incorporated into the substrate, is suitable. Silicon may 
also be employed as the metal portion of the organometallic 
precursor reagent. In these embodiments, the organic portion of 
the organometallic reagent may be an ester, acetate, or alkoxy 
fragment. The precursor reagent may optionally include ozone, 
alkoxy silanes, water, ammonia, alcohols, mineral sprits or 
hydrogen peroxide. For example, in preferred embodiments, the 
grafted compound may be formed from precursors composed of titanium 
esters, tantalum alkoxides, including tantalum alkoxides wherein 
the alkoxide portion has 1-5 carbon atoms; manganese acetate 
solution in water; manganese alkoxide dissolved in mineral spirits; 
manganese acetate; manganese acetylacetonate; aluminum alkoxides; 
alkoxy aluminates; zirconium alkoxides, wherein the alkoxide has 1- 
5 carbon atoms; alkoxy zirconates; magnesium acetate; and 
magnesium acetylacetonate. Other embodiments are also contemplated 
for the grafted compound being formed from precursors composed of, 
for example, alkoxy silanes and ozone, alkoxy silanes and ammonia, 
titanium esters and water, titanium esters and alcohols, or 
titanium esters and ozone. 

[0028] Another group of grafted compounds may be super hydrated, 
for imparting controlled wetability and designed alkalinity 
properties. In such instances, the thermoconductive polymer has 
preferably already been foamed, for example, by using a 
supercritical fluid as a foaming agent. Thus, the polymer has a 



-15- 



JL0Qgi03 ! 9i7' « 0304-05 



foam structure and the grafted compound includes a controlled 
wetability compound. As noted above, in such instances, an 
initiator may not be required. In preferred embodiments, the 
grafted compounds may be formed from precursors composed of water, 
aliphatic alcohols, or aliphatic polyalcohols . In other 

embodiments, the grafted compounds may be formed from precursors 
composed of hydrogen peroxide, ammonia, or oxides of nitrogen. Yet 
other embodiments include hydroxylamine solution, hydrazine, sulfur 
hexafluoride as the precursor. One skilled in the art, however, 
will recognize that other similar materials, including other 
organic alcohols or polyalcohols, may produce the desired 
properties when grafted into the polymer, and thus, are within the 
scope of the present invention. 

[0029] Yet another group of grafted compounds may include 
organic compounds. For example, in preferred embodiments, the 
grafted compounds may be formed from precursors composed of allyl 
alcohols; allyl amines; allyl alkylamines, where the alkyl groups 
contain 1-8 carbon atoms; allyl ethers; secondary amines, where the 
alkyl groups contain 1-8 carbon; alkyl hydrazines, where the alkyl 
groups contain 1-8 carbon atoms; acrylic acid; methacrylic acid; 
acrylic acid esters containing 1-8 carbon atoms; methacrylic esters 
containing 1-8 carbon atoms; or vinyl pyridine, and vinyl esters, 
for example, vinyl acetate. 

[0030] In other embodiments of the present invention, the Group 
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II salt includes an anion comprising one of sulfate, stearate or 
carbonate. In certain preferred embodiments, the Group II salt 
includes an anion comprising oxide, in for example Magnesium Oxide. 

The other preferred embodiments, the Group II salt includes an 
anion comprising hydroxide, for example Magnesium Hydroxide. In 
embodiments where the anion is hydroxide, the endothermic 
decomposition of the hydroxide to oxide plus water, are thought to 
play a beneficial role in the thermal management and in improving 
wetability during the CMP process. 

[0031] To a first approximation, for given filler particle 
composition, size and shape, the thermal conductivity increases in 
proportion to the amount of filler present. For example, in 
certain preferred embodiments, the filler particles comprise at 
least about 20 %, and more preferably about 40 to about 70% by 
weight, of the thermoconductive polymer. The size and shape of the 
filler particles also affect the extent of thermal conductivity of 
the thermoconductive polymer. For example, in certain preferred 
embodiments, the filler particles have a spherical shape. In other 
preferred embodiments, the filler particles have an average 
diameter ranging from about 50 urn to about 1 urn, and more 
preferably from about 5 urn to about 1 urn. In certain advantageous 
embodiments, the filler particles are incorporated substantially 
throughout the substrate so as to provide a uniform distribution of 
particles in the substrate. 
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[0032] FIGURE 1 illustrates another embodiment of the present 
invention, a method 100 for preparing a heat conductive polishing 
pad for chemical-mechanical polishing. The method 100 comprises 
providing a substrate, at step 110, comprising for example, one or 
more of the above-mentioned substrates. 

[0033] Next at step 120, one of the above-mentioned filler 
particles containing a Group II salt is blended into the substrate. 
Blending may be accomplished by any conventional technique 
sufficient to incorporate the filler particles in the substrate to 
thereby produce a thermoconductive polymer. In certain 

advantageous embodiments, the blending is sufficient to ensure 
incorporation of filler particles substantially throughout the 
substrate such that the concentration of particles in the substrate 
is uniform. In certain preferred embodiments, the thermoconductive 
polymer formed, at step 124, has a thermal conductivity (TC) of 
greater than about 1 Watts m" 1 K" 1 and an electrical volume 
resistivity (EVR) of greater than about 1 x 10 15 ohm cm" 3 at 25°C. 
Alternative embodiments of the present invention may include 
extruding the thermoconductive polymer from an extrusion apparatus, 
at step 126, to provide a thermoconductive foam pad for forming the 
polishing body. Conventional techniques are used to blow gas into 
the melt to produce a foam and then form the thermoplastic foam 
pad, as described below. 

[0034] At step 130, a polishing body, suitable for polishing a 
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semiconductor wafer or integrated circuit, is formed from the 
thermoconductive polymer. For example, polishing bodies may be 
formed by conventional techniques, such as melt extrusion of 
pellets, comprising the substrate and filler particles, into 
sheets, and laser or die cutting to form pads. The polishing 
bodies thus formed may have adhesive applied to the platen side and 
then directly coupled to a polishing platen. In certain 
alternative embodiments, at step 140, the polishing bodies may be 
coupled to a base pad located under the thermoconductive polymer, 
the base pad being coupled to the platen. 

[0035] In certain preferred embodiments, the method 100 of 
preparing the heat conductive polishing pad may further include 
dissolving the filler particles, at step 150, in a supercritical 
fluid (SCF) to thereby produce the thermoconductive polymer. Any 
conventional apparatus and method may be used to produce the 
supercritical fluid of the present invention. Moreover, the 
specific combination of temperature and pressure required to 
produce a supercritical fluid are known to those of ordinary skill 
in the art. In one preferred embodiment, the substrate is exposed 
to a supercritical fluid, preferably including carbon dioxide, 
although other supercritical fluids are within the scope of the 
present invention. Alternatively, the supercritical fluid may 
include nitrogen (N 2 ) . 

[0036] In certain advantageous embodiments, an initiator, at 
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step 155, is included with the supercritical fluid. The initiator 
preferably includes sufficient water such that the Group II salts, 
being used as filler particles, will include an anion substantially 
comprised of Hydroxide. To provide an example, the substrate, may 
be soaked in a carbon dioxide supercritical fluid, containing an 
initiator that includes water and a filler that includes Magnesium 
Oxide. As the supercritical fluid swells the substrate, the 
Magnesium Oxide is incorporated into the bulk of the substrate, and 
in the presence of water, is converted to Magnesium Hydroxide which 
is retained in the matrix of the substrate, serving as the filler 
particle . 

[0037] In other preferred embodiments, the method 100 of 
preparing the heat conductive plastic polishing pad may further 
include exposing the polishing body, at step 160, to a precursor, 
for example, one or more of the above-mentioned precursors 
dissolved in a SCF, to thereby produce a modified polishing body. 
In such embodiments, the thermoconductive polymer has a grafted 
compound located substantially throughout the polymer. When carbon 
dioxide is used as the SCF, co-solvents, such as 0-10% aliphatic 
alcohol or aliphatic amide, are preferably included to modify the 
solubility of the carbon dioxide supercritical fluid. 
[0038] In other embodiments, an initiator is included with the 
SCF to facilitate incorporation of the precursor into the substrate 
and formation of the grafted compound in the modified polishing 



-20- 



body. The initiator is preferably water, when using inorganic 
compounds as the precursor. Alternatively, when using organic 
compounds as the precursor, initiators such as azo compounds, e.g., 
azobisisobutyronitrile (AIBN) , or peroxides, e.g., t-butyl 
hydroperoxide, are preferred. The azo or peroxide initiators, are 
preferably 0.001 to 1% by weight. Continuing with the same 
example, the provided substrate may be soaked in a carbon dioxide 
SCF containing water as initiator, Magnesium Oxide (MgO) as filler, 
and the inorganic metal oxide tetraethoxy silane (TEQS) as 
precursor. As the SCF swells the substrate, the TEOS and MgO are 
incorporated into the bulk of the substrate and then in the 
presence of water, MgO is converted to Mg{0H) 2 . Additionally, the 
TEOS precursor is hydrolyzed, and silica is incorporated into the 
bulk of the substrate to form a modified silica-laden plastic. 
[0039] Alternatively, in certain embodiments, the 
thermoconductive polymer of the present invention may be first 
produced by providing a substrate, exposing the substrate to a 
precursor dissolved in a supercritical fluid to thereby produce a 
modified substrate. Subsequently, the modified substrate is melted 
and blended with filler particles and then and formed into a 
polishing body analogous to the above described steps. 
[0040] The method 100 of preparing the heat conductive plastic 
polishing pad may further include exposing the polishing body to an 
initial plasma reactant, at step 170, to create a modified surface 
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thereon. The polishing body is then exposed to a secondary plasma 
reactant, such as any of the precursor compounds described above, 
to thereby create a grafted surface-modified surface. Grafted 
surfaces produced from precursors, including inorganic metal 
oxides, control wetability compounds or organic compounds, such as 
those mentioned above, may be used. Continuing with the same 
example, the silica-laden and Magnesium Hydroxide filled polishing 
body may be exposed to a primary plasma reactant, such as Helium, 
to create a modified surface. Alternately primary plasma 
reactants, such as Neon and Argon are within the scope of the 
present invention. The modified surface may then be further exposed 
to a secondary plasma reactant, such as an allyl amine, to create 
a grafted surface on the modified surface. The resulting polishing 
body thus comprises a heat conductive polishing pad having its bulk 
properties modified, for example, making its surface harder and 
more hydrophilic by virtue of the above describe modifications. 
This in turn may enhance the polishing rate of oxides, or improve 
selectivity for polishing certain surfaces, for example copper 
surfaces . 

[0041] Polishing pads fabricated from the thermoconductive 
polymer of the present invention may be employed in a CMP apparatus 
250, one embodiment of which is displayed in FIGURE 2. A polishing 
body 200, comprising a thermoconductive polymer 220 of the present 
invention, where the thermoconductive polymer 220 forms a polishing 
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surface located over an optional base pad 210. Optionally, a first 
adhesive material 230, such as acrylate-based, silicone-based, 
epoxy or other materials, and methods, such as thermal welding, 
well known to those skilled in the art, may be used to couple the 
base pad 210 to the thermoplastic foam polymers 220. The resulting 
polishing pads may also have a second conventional adhesive 
material 240 applied to the platen side. The polishing pad may 
then be cleaned and packaged for use. 

[0042] With continuing reference to FIGURE 2, the polishing body 
200 may then be employed in a variety of CMP processes by 
incorporating it into the polishing apparatus 250. The polishing 
apparatus 250 typically includes a conventional mechanically driven 
carrier head 260, a conventional carrier ring 270, a conventional 
polishing platen 280, and a polishing pad attached to the polishing 
platen 280. The pad comprises the polishing body 200 that 
includes the thermoconductive polymer 220 of the present invention. 
As noted above, the polymer 220 comprises a substrate 222 and 
filler particles 224. The filler particles 224 contain a Group II 
salt and are contained in the substrate 222. In certain 
advantageous embodiments, the particles 224 are incorporated 
substantially throughout the substrate 222. It is thought that the 
filler particles 224, in certain embodiments of the present 
invention, may enhance thermal management and chemical-mechanical 
polishing by a number of mechanisms. For example, the 
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incorporation of filler particles 224 into the polishing body 200, 
may beneficial alter the structural characteristic of the polishing 
body 200 thereby enhancing its polishing characteristics in certain 
applications. The filler particles 224 may include an anion 
comprised of hydroxide capable of decomposing to oxide and water 
during chemical-mechanical polishing, thereby enhancing polishing 
planarization. Moreover, such decomposition may be endothermic, 
thus providing an additional means of thermal management. 
[0043] The polishing body 200 may be attached to the polishing 
platen 280 by using the second adhesive 240, if so desired. The 
substrate to be polished 285, typically a wafer, may be attached to 
the carrier ring with the aid of a third a conventional adhesive 
290. The carrier head 260 is then positioned against the polishing 
platen 280 to impart a polishing force against the polishing platen 
280. The wafer substrate 285 is most often polished by an 
appropriate conventional slurry mixture that is dispensed on the 
polishing body 200. In certain embodiments, however, the slurry 
may be omitted. 

[0044] With continuing reference to FIGURE 2, in such polishing 
processes, a substrate wafer 285 may be polished by positioning the 
substrate wafer 285, having at least one layer, onto the above- 
described polishing apparatus 250, and polishing the layer against 
the thermoconductive polymer 220. In one embodiment, the substrate 
wafer 285 has at least one layer of material that is a metal layer. 
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In particular embodiments, the metal layer may be copper or 
tungsten. In another embodiment, the substrate wafer 285 may be 
silicon, polysilicon or dielectric material located on a 
semiconductor wafer. Thermoconductive polymers 220 of the present 
invention are particularly suited for polishing in shallow trench 
isolation (STI) , interlevel dielectrics, and metal interconnects in 
integrated circuit fabrication or other fabrication techniques 
where large areas of field oxide, other dielectrics or metal must 
be removed from the wafer 2R5 to produce a planar surface prior to 
subsequent processing. The thermoconductive polymers 220 of the 
present invention are also desirable for polishing metalization 
materials such as W, Ti, Cu, Al, and other metals, including Ru, 
Os, Co, Pt and Ta, as well as nitrides or barrier materials such as 
Si 3 N 4 , TaN, TiN . Moreover, the CMP apparatus 250 incorporating the 
thermoconductive polymer 220 of the present invention may be 
applied in a variety of polishing applications including MEMs, 
Magnetic heads, Disk Drives and Optical Elements. 

[0045] Although the present invention has been described in 
detail, those skilled in the art should understand that they can 
make various changes, substitutions and alterations herein without 
departing from the spirit and scope of the invention. 
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